Referral to a clinical radiologist is the prime means of communication between the referrer and the radiologist. Current Australian and New Zealand government regulations do not prescribe what clinical information should be included in a referral. This work presents a qualitative compilation of clinical radiologist opinion, relevant professional recommendations, governmental regulatory positions and prior work on diagnostic error to synthesise recommendations on what clinical information should be included in a referral. Recommended requirements on what clinical information should be included in a referral to a clinical radiologist are as follows: an unambiguous referral; identity of the patient; identity of the referrer; and sufficient clinical detail to justify performance of the diagnostic imaging examination and to confirm appropriate choice of the examination and modality. Recommended guideline on the content of clinical detail clarifies when the information provided in a referral meets these requirements. High-quality information provided in a referral allows the clinical radiologist to ensure that exposure of patients to medical radiation is justified. It also minimises the incidence of perceptual and interpretational diagnostic error. Recommended requirements and guideline on the clinical detail to be provided in a referral to a clinical radiologist have been formulated for professional debate and adoption.
Introduction
Referral to a clinical radiologist is the prime means of communication between the referrer and the clinical radiologist and is a two-way clinical process. Referrals can be made in written, electronic or verbal form. Requests for diagnostic imaging are typically in the form of a paper based or an electronic document that complies with regulatory standards and conventions of practice so as to provide a procedural means for a patient to access diagnostic imaging.
Formal definitions of 'referral', 'request' and the distinction between the two have been addressed elsewhere and are not this paper's focus. Regardless of terminology, the clinical information provided by the referrer (and/or elicited by the clinical radiologist) as part of a referral or contained in a request is the subject of this paper.
The Royal Australian and New Zealand College of Radiologists (RANZCR) has addressed quality of referrals as a project in its Quality Use of Diagnostic Imaging (QUDI) program. Recommendations of the project suggest that quality attributes of a quality diagnostic imaging request include the following:
1 Provision on the diagnostic imaging referral or request of adequate clinical information to enable the most appropriate investigation or procedure to be selected (that takes into account patient safety, radiation exposure and diagnostic value). 2 Provision of the reason for the investigation through a clear diagnostic question that the referrer wants answered to assist the clinical radiologist in interpretation of results and completion of a pertinent and concise report. 3 Legible, unambiguous and properly completed diagnostic imaging request. In New Zealand, patients must have a referral from a recognised health practitioner -which may be a doctor, nurse specialist, midwife, physiotherapist, chiropractor or osteopath -for any radiology examination. The only examination patients can self-refer for is screening mammography.
International Accreditation New Zealand states in its general criteria for radiology that 'the request form shall contain information sufficient to identify the patient and the authorized requester, as well as providing pertinent clinical data'. 5 There are no other standards for the clinical information provided. In the last twenty years, the role of the clinical radiologist has developed into one of a specialist consultant actively involved in an individual patient's care, with clearly defined and growing clinical responsibility for appropriate diagnosis and on-flow effects, working in a multidisciplinary team environment. 6 Over the same time, professional and regulatory focus on improving safety and quality in health care has incrementally redefined the quality standards required for communication in patient care. 7 This position paper describes information to be included in a referral to a clinical radiologist or in a request for diagnostic imaging and addresses the safety and quality requirements of patient information transfer as applicable to referrer-radiologist communication.
Methods
Qualitative, non-numerical methodology as applicable to development of qualitative clinical guidelines.
Unstructured informal consultation with Australian clinical radiologist best-practice experts and opinion leaders to form a subjective opinion of what should ideally be included in a referral. Unstructured consultation with RANZCR staff responsible for quality and clinical policy development for the Faculty of Clinical Radiology. The RANZCR staff were specifically asked to provide recommendations flowing out of the RANZCR position on the role and value of the clinical radiologist.
Review of ICRP publication 60, 8 which clearly formulates the ethical environment in which medical radiation exposure occurs. Review of current Australian and New Zealand statutory legislation and regulations impacting on referral and request content. Progressive development of prior published work on diagnostic error, and the role quality of referral has in minimising perceptual and interpretational error (case report work and medicolegally based work).
The collected information, prior work and expert opinion were used to synthesise a recommendation of what would be an aspirational best-practice quality standard for information to be included in a referral to a radiologist.
This recommendation was separated into two parts: a short and formulaic list of aspirational requirements that are suitable for subsequent development of RANZCR practice recommendations and professional position; and a broader, discursive guideline on when the clinical information contained in a referral is likely to meet these quality requirements.
The requirements on what should be included in a referral to a clinical radiologist (or in a request for diagnostic imaging) were constrained to form a 'minimum dataset' of essential content required to maintain meaning in communication. The recommendations for content which fall outside this minimum dataset (but which nonetheless inform and guide the content and the quality of clinical diagnostic information interchange) were placed in the guideline.
Results
Requirements on what clinical information should be included in a referral to a clinical radiologist or in a request for diagnostic imaging
Unambiguous referral
A referral should be sufficiently legible such that all of the information contained in it is transferred between referrer and provider without loss of content or meaning.
This specifically applies to handwritten requests with illegible handwriting. In circumstances where referrals are typed (such as electronic requesting), illegibility results from typing errors, ambiguous abbreviations and omissions. In verbal referrals, information loss may occur because of poor physical environment (with sound dropout) or because of misunderstandings.
Identity of the patient
Sufficient demographic and personal detail to confirm unequivocally the identity of the patient.
Sufficient details to enable patient contact for the purposes of attendance at the examination (e.g. personal contact details for outpatients, location for inpatients).
Identity of referrer
Additional information may be required by government regulation.
Sufficient clinical information
Sufficient clinical detail to justify performance of the diagnostic imaging examination and to confirm appropriate choice of the examination and imaging modality.
The internationally agreed doctrine of radiation protection of the International Commission on Radiological Protection (ICRP) 8 places an obligation on a clinical radiologist to ensure that exposure of patients to medical radiation is justified. Good medical practice dictates that clinical justification should exist for every diagnostic examination requested and performed.
Clinical information provided in a referral should be adequate to enable the clinical radiologist to confirm that the requested diagnostic modality and examination have been chosen appropriately. An appropriate choice is one which answers the referrer's diagnostic question with the least number of diagnostic steps (with due regard to patient safety, radiation dose, local expertise and cost). The choice has to be appropriate to the individual patient's presentation and particular circumstances. Where the choice of diagnostic modality and examination is not appropriate, the clinical information has to be adequate to allow the clinical radiologist to rationally select an appropriate alternative.
Guideline on the content of the clinical detail to be provided in a referral to a clinical radiologist or in a request for diagnostic imaging Clinical detail provided in the referral (regardless of the form of the request, written, verbal or electronic) in good medical practice typically contains some of the following categories of diagnostic questions:
• working diagnosis (for confirmation of condition);
• differential diagnosis (for selection of one condition out of a number of plausible alternatives);
• diagnosis for exclusion (where an alternative diagnosis is more likely, but the risks and impacts of the condition to be excluded are considered sufficiently high to justify a NEGATIVE diagnosis of that condition);
• working or provisional diagnosis for further clarification (such as severity, stage, grade, identification of complications, identification of causes);
• confirmed diagnosis for specific information required in further management (such as preoperative planning, selection of therapy, selection of modality, guidance of treatment, assessment of treatment's effectiveness, forward planning, future prognosis, resource preparation, and many others);
• where not covered by the above categories, an indication or a clinical question stated in adequate language and considered by the referrer (and the referrer's peers) and the clinical radiologist (and the clinical radiologist's peers) as meaningful and appropriate to that particular patient under that patient's particular set of circumstances to reach the clinical justification threshold.
If clinical detail provided in the referral notes or request form meets at least some of these criteria, it is highly likely that a referral to a clinical radiologist for diagnostic imaging meets the threshold for clinical justification.
Discussion
High-quality clinical information provided by a referrer to a clinical radiologist in a request for a diagnostic examination usually reflects the outputs of the referrer's own diagnostic process, which is synthesising history, examination and prior investigation findings into a high-level formulation of the diagnostic question (and usually in the categories outlined above). It is not necessarily a search for a diagnosis. Repeating the patient's complaint or listing some physical examination findings without diagnostic filtering is consistent with professional nonengagement and is suboptimal.
The basis for the requirement for diagnostic imaging examinations to be justified
In the case of medical imaging involving ionising radiation, every such examination involves deliberate exposure of a human being to ionising radiation and must be justified under the internationally agreed doctrine of radiation protection of the ICRP. 8 The usual threshold for justification for medical radiation
The Royal Australian and New Zealand College of Radiologists exposure is that the expected clinical benefit to the patient outweighs, on balance, the detriment inherent in the risk of the radiation exposure. This justification threshold for medical radiation exposure of patients is (in general) met if there exists sufficient clinical justification to proceed with the examination. Good medical practice dictates that clinical justification should exist for every medical imaging examination requested and performed even if no radiation exposure is involved.
Image interpretation and diagnosis: impact of referral quality on perceptual and interpretational error
Image reading and image-based diagnosis in diagnostic radiology consists of several stages. Formal nomenclature for the purposes of didactic teaching subdivides the process into the following steps (defined fully in 9 )
1
It is common to separate diagnostic radiology errors into errors of interpretation and perceptual errors. Errors of interpretation are similar to diagnostic errors in other areas of medicine. A finding is appreciated, yet the diagnosis is erroneous.
Perceptual error is an error of visual perception and is subject to the rules of human perception. It is a very frequent error in diagnostic radiology, while the retention of the imaging record practised in Australian radiology (and its release to the patient) allows the error's retrospective discovery. 10 Perceptual error occurs at the stage of abnormality detection. Detection of imaging findings has three different modes, each with its own pattern of diagnostic error: pattern recognition, mechanical review and goal-directed feature search.
Pattern recognition is the fastest; with increasing experience and caseload exposure, radiologists rely on it progressively more.
Mechanical review is a checklist-driven sequential examination of different anatomical structures in the imaged field of view, focussing attention on each one in turn with the purpose of explicitising the decision of normal-abnormal for each structure.
Goal-directed feature search is radiology's equivalent of medicine's hypothetico-deductive diagnostic method. It consists of formulating a diagnosis and then searching for findings in support (or in refutation) of this diagnosis. The process is repeated for each diagnosis (or differential diagnosis) being considered.
Goal-directed feature search is the most clinically powerful of the three abnormality detection modes employed in medical imaging interpretation. It minimises the incidence of perceptual error and provides highest quality diagnostic information to the referrer. 9, 10 Goal-directed feature search is critically dependent on the initial starting assumptions and the intentions of the search. In turn, these are formulated around the clinical question asked by the referrer. An inaccurate or a misleading clinical question has the capacity to generate incorrectly targeted goal-directed feature searches, or else to produce incorrectly biased interpretations in a case with differential diagnostic possibilities. 11, 12 A misguided search (or series of searches) has a higher chance of missing a finding, else misinterpreting it ('what you do not look for, you do not find').
Interpretational error occurs in the diagnostic steps from abnormality localisation forwards.
Information provided by the referrer to the interpreting clinical radiologist is a powerful factor in both reducing the rate of interpretational error and also in causing it. The absence of a differential diagnosis or a working diagnosis carries the risk of the findings being interpreted as caused by a different condition (albeit with same or similar findings). A misleading working diagnosis or a misleading clinical question is even more damaging and may lead to the same outcome as a patient identity-side-site error in surgery. In some situations, a fallacious interpretation is unavoidable with poor-quality referral information.
Conversely, quality referral information (filtered for meaning, interpreted and logically formulated into a sensible diagnostic question) minimises the likelihood of interpretational error. The old truism holds: 'one can always sensibly answer a sensibly put question'.
Conclusion
Recommended requirements on what clinical information should be included in a referral to a clinical radiologist or in a request for diagnostic imaging are the following four: an unambiguous referral; identity of the patient; identity of the referrer; and sufficient clinical detail to justify performance of the diagnostic imaging examination and to confirm appropriate choice of the examination and modality. The justification threshold for proceeding with a medical imaging examination (in general) is that the expected clinical benefit outweighs, on balance, the risks of the examination (including detriment of radiation exposure). The international doctrine of radiation protection places an obligation on clinical radiologists to ensure that exposure of patients to medical radiation is clinically justified. If the clinical detail provided in a referral to a clinical radiologist meets at least some of the criteria in the proposed guideline on clinical detail, it is likely the request for diagnostic imaging is clinically justified. In addition, high-quality clinical information in a referral minimises the incidence of both perceptual and interpretational diagnostic error during image interpretation, producing a practical clinical benefit to the patient and minimising the burden of diagnostic error in the community. These requirements and guideline have been formulated and are ready for RANZCR to discuss, debate, develop and adopt.
